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Dynamic Zoning Strategies for Dispatching of
Couriers under Different Demand Patterns

Student: Chung-Chieh Yueh Advisor: Anthony Fu-Wha Han

Department of Transportation Technology and Management
National Chiao Tung University

Abstract

This research is concerned with the dynamic dispatching of multiple couriers in a fixed
region with the demand patterns which are influenced by temporal and spatial characteristics.
Although abundant literature can be found on dynamic routing and dispatching problems,
little has considered the impact of various demand patterns to the optional dynamic routing
and dispatching.

In our research, we consider both temporal and spatial characteristics of different
demand patterns. Temporal characteristics include uniform, single peak-hour and double
peak-hour distributions over a day of operation; spatial characteristics include uniform and
cluster distributions over the service area. The dynamic zoning procedure, as we proposed,
starts with a dynamic wait. Two dynamic waiting strategies are considered: DM which waits
for M demand calls, and DW which waits a fixed time interval of W. As to the dynamic zoning,
we first use the k-medoids method to cluster demand points, and then the Voronoi graphs to
define the service zone for each courier. In each service zone, the courier follows the nearest
neighbor heuristic to service the customers. In addition, both the “single zone” and ‘fixed
zone” strategies are also conmsidered in order to evaluate the performance of the proposed
“dynamic zone” strategy.

Simulation models were built and coded in C# to analyze the performance of the three
zoning strategies. We tested on a Intel(R) Core(TM)2 CPU 2.00GHz personal computer.
Under various temporal and spatial situations, results showed that the dynamic zoning
yielded the lowest average travel distance, and yet the highest average waiting time. On the
other hand, the single zone strategy gives the lowest waiting time, and yet the longest average
travel distance. If the customer can accept the average waiting time in 60 minutes, dynamic
zoning strategies under DM or DW will save significant travel distance more than single zone
or fixed zone strategies when the demand is uniformly distribution. In addition, dynamic
zoning strategies which wait more at peak hours and wait less at off-peak hours perform

better than other strategies in travel distance.

Keywords: Dynamic Zoning, Dynamic Dispatch, k-medoids, Dynamic wait, Dynamic mTSP.
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W AR F fk B AR AP BE °/§J<7 o AR KRR TR R A R &
%Fi«ﬁ%—.‘ﬂ 5?}\‘}11’#@‘ f‘!’l?}?r R iz 151‘1‘;{1‘ bt"?"}ﬁ;'
2.1 *ki=4a 4V B RPAEZ 0

{7 B 4244 B 4 (Traveling Salesman Problem, TSP)&_ i & f. & it 2 & §HEL AR 47 ¥
B k- R o TSP RATA AT R L (T2~ BEG=(N,4A) 27 N L&
gh(nodes)z. & & » A 2 &8 (links)2. B & 5 F F ot pepet RE- gk A -
B BB N P oerd 6 BRI - = 0 % PlAe s BE L AR (tour) | o

L R Pk TSP - AL APOR ARG LR R REY L 45 5
5467 81 AN o A e [32]

1. ZppEHiEar ko7 4 20 2 >(Complete) /#+ % >4 TSP J ri«q%f,a_(Symmetrm)
L4 AR e TSP, 2 T & # » (Undirected) /§ = rw“// £\ TSP | ¥ o

2. kPFrBcpP i & ¥ A2 T H - 32k(Single-depot) TSP | ¥2 T % 3k (Multi-depot)
TSP o

3. REREp S E T A S i TH - RA)TSP &= T %% (m-) TSP -

4, ZpES#EcnR o ¥ A T EC ] & A(Minimum Cost) TSP |~ & < £ & (Maximum
Length) TSP | % T & | #5588 X & & (Bottleneck) TSP | °

5., Z&ERXAPTYNT o 7 A& T FHF A A(Fixed Cost) TSP |~ & pF 4 20 & (Time
Dependent Cost) TSP | ¥ T %§ 4% & & (Stochastic Cost) TSP | -

6. FFPFERAE UG BT smA & LT B < P 4 (Time Constraints) TSP~ p¥
B & " (Tlme Windows) TSP ;2 T & §mk 5 F* 3% (Vehicle Routing Problem, VRP) |

7. T REE B R A > BV T4 & 1T W £ R 38 (Prize Collecting Problem,
PCP) |~ " Orienteering Problem, OP | ~ " Orienteering Tour Problem, OTP | £ [z {7
P B B 48 (Traveling Purchaser Problem, TPP) ; & -

8. b Tierd HEE- = en TREATT BB % o PR T - BF Lep
R B 48 0T ¢ ®E8 F R 32 (Chinese Postman Problem, CPP) | e



2.1 sfiadl B R A2 A5t

% L8 p -ﬂll A ‘*‘F‘
%2,/ % >E % TSP
B e dF I en e SR 2R e TSP
g3/ F 3w R E VKR TSP

Y - Bz TSP
Brh#cp h it B
bHR % 33k TSP
, H - j4 TSP
B ABp hY R P
5§ TSP
5] % & TSP

B AL S Bceh A e B+ £ B TSP

B FLFE R B E R TSP
= %2 & TSP

G@mA RPN | A A TSP
"4 A TSP

B+ pFRF 4] TSP
Ry B d] | R 4] TSP

B R SR AL

Wk AR AL

Orienteering Problem

SEAR A S A

Orienteering Tour Problem

{7 R BT

5B B EAE - =
“eh ¢ FE LR AT
GG E AL

@m&@vﬁﬁﬁl%‘%ﬁvaﬂ‘é@.a#*T—#wmﬁp@ﬁﬁﬁﬁ
%ﬁﬁ REF O g f&i% o
2.1.1 #EEMEE N R v AR

LR & A E fr]*; oo =0 4w G SUE ] Tour Construction ~ 8
& 4] Tour Improvement~ i & 2% & 4] Tour Improvement £ 5% £ 4| Composite/Hybrid = f&
s B st e [15][28][29][30][31][32] -

1. B3E $7) (Tour Construction) © % ¥ R e+ A 2 Apl 8 24 4 RiE v
73 > ¥ &L e jE hosngkE (Neighbor Procedure) ~ #& » ;% (Insertion Method)
# # i (Greedy Algorithm) ~ & 74 ; (Saving Method) -

2. A # (Tour Improvement): 44 %X R, - BA4e¥ (732 MBS HH 2 4
LR A o RiF L 4FHfE 5 b4 K-Opt ~ Or-Opt ~ A-interchange % o
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3. % & Al(Composite/ Hybrid) @ & #-pe Mz fpfoiseed & W7 - & - g &4
Bosi- 5orc g o F B b h (B SUE FEASES 2 42-Opt] + [B S HAs 4 13
+2-Opt+3-Opt] ~ CACO[Convex Hull + Cheapest + Insertion + Large Angle +
Or-Opt ] ~ — 4% i* #& » [GENeralized Insertion/Unstring and String, GENIUS] % -

2.2 B IRRAFESF LR
2.2.1 #i 2 w%zﬂré 2 K

P B B g T pE éiﬁ&“sﬂﬂ”’?)’%,__l%oq&x**u’ﬁ A A .’ﬁrBrownﬁfﬁ
F'(1981)[1] o fe 4t T 85 fE ?' iﬁi&*‘ 4 | (Dynamic Vehicle Routing) #1145 f2. 500" 48 » 4% o)
PR B R R L » & B Psaraftis & 1988 & 7 1995 & % [21][22]#74% 41 > © é_é
q.ﬁﬁv f& (Dynamic) @ §mE: 5 A AL fo# f (Static) @ §REL AR 3L - f5 3 & 2 JRER AR
%Ef":r ?‘p * 5 '\ﬁ%]»lﬁ-“‘"ﬁijﬁaﬁ] &Xﬁ.f’_b’l"’ﬁ Z«E_g’dffppiﬁ%])\7 ;“f'*g‘f”‘LB
EHEATRGET p VAR ERET I F SRS A BRG A N A e g
HRww gd Qﬁﬂiﬁs?])\i?ﬁii‘" FRRTZIeR L Sl o gies IR FIEFP e
AL AR RE S 6 A7 7 o Larsen (2000) 5 32 % fe A A5 evds fE R AT g S E 2 a2 2 [1] o

2.2.2 B4 B fREEME A2 2 R

B il B IR AT 4 S U B U O DVRP 4y e RGP E P 0 F
L fr@%lﬁ“{ﬁﬁﬁ%l“m? Lo dedRFT s B NFT L B IR T2 ’Tﬁfi ; BAL 3 2=l
T end fRE R A3E(VRPTW) - AR Zopl f Rl ec gl 7 R L IRIFOT FlE &

v T v DVRP A fy o

45121 DVRP > 7k i & % 5 {4 (Real-Time) VRP[9] > £ B AL § 7 § 7 /2 T L enf
o TEEARE S R ﬁ\_gw R L A STl P RS it
TR o = a7 0 B G P IRE AR JL(DVRP)F & F NP 0 & F g
15 DVRP -

i RAEY > F A C R RBOR SRR 2 LA {(VRP) > o 2
VRP J** NP-Hard 6nF? 3> B8 28 B %0 © 3 B 11 2F § #FFef# cf2i2 > 4os L %' (Branch
and Bound) ~ 5% £50 2 (Lagrangean Relaxation) ~ *» 2] & /% (Cutting Plane) 2l

(Branch and Cut) ~ ¥ #c A 2 * (Column Generation) % - & & & B8 % chpFiz » L/l &
,é &7 2 eopF F (Polynomial tlme)F\ FEREE TN FIARFNEERE 4
Yo AT o

2.2.3 # i B Rt SR R BN

B s B REL AL T Y ;uw;*rsf;,\z;ta o H O FaA A AR A kg R AR
HE ARG TS Ak R A BRI R ";ﬁgﬁﬂ;éf‘at o AP
FLER G ZA

1. 2 iﬁa‘ﬂ' L #ﬁ /»\(As51gnment and Re- a551gnment) % 4'. Jen %‘,—,’ ]‘»E&«m V] a‘ﬁ e

ujﬂ Spa .

2. BAE ~ 223 # (Insertion and Re-sequence): #7 11 I RELE AT 3E » 3| %5
ﬁ"”iﬁlmﬂ—«‘}ﬁ’ L,—‘w‘!:-w mo Hi ;';J’—-;__ﬁ’é.ﬁﬂ]]\ L EEN ﬁf‘i\‘;‘FQ ﬁ_/%#kﬁf- ¥y b A ﬁ?ﬂhp’}’z
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FRAOEE > 5 > % & 5 (a)7 2 Tk (with diversion)£2 (b) 7 7 = i 3
ﬁ;\f"%ﬂﬁ Z;‘F‘_ ° ﬁ;f}]( 2 ¥ WPE%‘I%J— L_.]ﬁ“—‘fl’é ¢ — lB‘(l’lGXt)B Jfg;‘r' = 1@‘55]
FoRGFERR ppeid? P RE S WA AR S ET S IR o L HE

3. E&dp sl 2 #a(Route Guidence or Navigation) * 3 Beif #7481t » & 4 i {7 pF
F'&FI F%mri% 2] ﬁT’-P‘—q_ﬁf"’Mﬁ»rEﬁéﬁ\P 7: ’?Ué‘i—%{g *ﬂﬂé:,ﬁ[_tq—
LT B 51 o

2.2.4 #RARZER

PR ARG FIE T A RARAR T AT AIN G A g XA AR s i
Lund % 4 (1996)[14]# % #%& ' T # i & | (Degree of Dynamic, DOD) » § #1 % &4 F

S=— "4 (3. 1-1)

P*Blbﬁméﬁ»wﬁm@?&ﬂiiﬁ%Efﬁ%*”%’ﬂ%@ﬁﬂﬁ
0<S<I - Larsen & 4 (2002)[12]7" #-ig# & A 7 4 2 # ,@*‘J FUEDRT R G R IE f
(Partially Dynamic Traveling Repairment Problem, PDTRP):E 7 ficfig 4 7> * 11\ 7 e -
BRT &t af o e

it d i f IR AR A A TR N E T PR AR R 0 T - 3k
SR Ea Fﬁﬁ“}‘&ﬁiﬁﬁxﬁﬂ Beni A i—;{tﬁﬁ Al 3% ) ;Fgﬁ‘ﬁ F e ek 5N Rk &
gf 5 o

2.3 AREE2HRRE RN AR

Pan e 3 b et fi it i BT R AL 2 IR RN M2 AR MAT Y 0 T & € 4 T
}g‘-&%k%‘f'ﬁl'@iﬁm—gl—r’f */"Eﬁ‘c

3.2.1 i& + (Diversion)

##& % vk &_Ichoua (2000)#73% J1[18] > % #7eng KB > 4ok o PRIFZTR op
BV O CD Ak pLPEI EF D R “Vi%fé p z’v’ﬂ% PG PRI RTREE o RIBE R AT
YO WP chd e eg BB RS E > HOREEL T TR b R TR 4 SR
(Lateness)m:,k A o

2.3.2 £ #rz_=(Reposition)

GIEEIRAEFERBFP 0§ 2 4R RIER P Dot e
‘F']‘\,Lh ;,;—ﬁ]@_; ﬂ#»ﬁf&ﬁ&?ﬁqxﬂﬁ; ,gg‘; PRI* % 'T{Tm(r
Eﬁﬁ*w%ﬂﬂ*:ﬁfﬁmfﬁﬁwwim@o* it e F“’WT’M@.;E%T—@
IFLw rHR-EF - KRR ORER “Bf RV 3 37 %_i* (Reposition) e 1% » & &
ﬂ“ﬁmﬂ*\@" P B EI - B JlhinE ﬁ%ﬁﬂ B BRAL K EJRIR R o

1

;g',\
-
N

éﬂ
F’

HE AR

F"‘ ‘W g Y
(ﬁ«a

:'l \M’n(

M
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LD KBRS R e BL o UEP Y MBER R hE (FPE R o Larsen £ 5
u?,ﬁ%iw,@zﬁawﬁzwﬁbgbmmmmwmmmwﬁHMngﬁﬁ
=i “

A
WG TR B Ao fi B hE R o

2.3.3 £ #ra_=7 @&+ (Diversion During Reposition, DDR)

ERTE Y e g ’E!-L#]’& f%?‘éﬂﬂﬁ“%[ﬂjﬂ I iﬁi’,}_f{‘ FEFTE R g o
¥?%m*$% VIR0 B A eh et o 83 T 25(2006)[27]8]2% DDR % &7 F 2 &
BHET LR Tl @ R AR AT REET R 2R P s o

2.3.4 BAFE» & £ &2 i~ (Diversion First Reposition Second, DFR)

DFR ¢ #4p 0 (T E PRI RN > 2 d@ S PRappF e 0k 5 2 WA 9Ty @ mff
LIRBZEEAHEY £ Kok 1A P AEALERY FFATE RNR L SRR
R o B T 2(2006)[27]]3# DFR K98 {08 &3 b F RBET AR Dfof @ Kok
b7 le g KRBT L REY

2.4 FBETLEERE RS 8
2.4.1 % F 3} % (Waiting)

Mitrovic Minic o Laporte (2004)[19] S & 413 00 & & U vE (Waiting Strategy) sz 4 o
AL ESH G RFT T 2% L PR p i B R 4E(Courier Pickup and Delivery Problem
with Tlme Wmdows) PR AR R iﬁ’ﬁ_fﬂ»’/ FOIE L RPN T § m'%@’ P E
Ij’*?m}éﬁ"k" ZREENLS > L EFERARE ﬂ’rﬁ pLEP R M B iﬁim‘k T Ao is
A v E I ad B A A L v: o Drive-First (DF) 22 Wait-First (WF) » ¥ %2 & 1} i va ﬁa‘;
o PEERE A REFRTE L BIRETEE L W D Dynamic Wait (DW) > DW £_
a@#u@%*m,ﬁﬁﬁ%WDFkiﬂﬁ? WEF- ¢ 8% PR v i i L4 Am.
P il x (7 FEAL R BF T %2 5 Advanced Dynamic Wait (ADW) R £ #c & DW 4 fiech %
FRER PR EREF LT RIS RS E (o

P T 7 (2007)[24] 4% % fa 455 2. =~ 2 1° 42 (Dynamic Dial-A-Ride Problem, DDARP) -
£k D RHCP 2 7 IEHLA 873 I k4152 3 4574 DF - WF « DW % fut 2
PR -

Branke (2005)[3]4* <78 - 2 Y g R % 2 B D R AP a2 g A
o B FEREFHEALIEI AR ARTE jffﬁF’“’(slacktlme)xVL« 4 A fe o

2.5 Hud g xRN e g
2.5.1 % A % v (Dynamic Zoning)

£ & (2008)[26] 4" ¥ 7 § PRI+PE F 4= Bl(Time Horizon)2 #: f % = (4 4l Ji K 4L
(Dynamic Multiple Traveling Salesman Problem, DMTSP) » ¥ &1 * 35 FpFenf 3 o
# Ip chpE R %”ﬂﬁxﬂﬁﬁmﬂ%ﬁa’¥¥mnkmﬁﬁm%%ﬂ’Mﬁﬁ
oz FHES A FP *ﬂl;ﬁ.@,—rm—t_\;z\ﬁ;‘, TER LT ]L\Iﬁ?—rﬁ'*?ibmﬁv.@
# g o



il A Aﬁi“‘%ﬁ“ DW 24 » 4718 Z‘ﬁ g 55 R S %FRZZ‘FE':F'&@_/» R IR
R R EBLEN O REBEBIFEE(F LR ENEFD BB LERE L)
PIE R e DI epE £ gk k-medoids & o f U P ek A A B L L0 PRIF R B
E Fdpihs BB RORAE  BASIRIE » R P R B R A R R s Y
FAB)DE R BT REFFEBEFFELSRFE P EITRABFLEALF -

2.5.2 Hw# gt §k

mmmgmnwg@@\%w&ﬁW@f?ﬁm%iﬁ“f*%*&?m'ﬂT’
Bl A% #F K 0 & % L Center-of-Gravity Longest Wait (LW) Heuristic @ &#7F B %
S Ak ¥ F FF o Center-of-Gravity Longest Wait Without Stochastic Information (LW No)
Heuristic : LW e /2 5 FEB] A K ¥ & Bg £ #8 5 enF 3 5 Wait-at-Start (WAS) Heuristic @ &
g ek & F D&~ pFR S Distribute-Available-Waiting-Time (DW) Heuristic @ #-#75 %
FRER TN LE lf_}éﬁl L5 Bofo R A Pﬁﬁ”,&&i’f‘?" FERFRT S

IR (19D HRE PR ERR A D IREFFAT » L & %F HEBRHETF =
% T ’k@ﬁ&?&zp%m’.‘*%%ﬁ‘r&%‘&p’%/kv AN %\ﬂ\’lﬂgm F RA FEopRir-k 8
TR BT AL R B R ISRk 20 B g 4k (trade-of) B Tk o

Bell % % % (2005)[2]%3* /2.8 # dmi%it PALE A5 © 4 & F 3ol § 2okt 3442
ﬁ’Uéﬂﬂfﬂ‘Hﬁﬁ&/o“?42§Lmkmwdm*¢ﬁﬂ@YFﬁ'kmﬂ%i
*¢g4m4w¢mWﬁwgm,ﬁ&gm@amﬁmg @éﬁmWﬁwg £
YR VBT RETS o Bgoni8 * Look-ahead 507 EAEFIRR 0 F R AR AR L chE P

ik

d N ABTE R TRAHES G LSk 2 A E Y Ko Ap g R A
- R ETEH R AT TR AR ST AR

2.6 FTHAHS

FAHAHD PLASE TR BTG MBS & S rlp e Ao B 2
¢ B @ E R (Clustering) i 42 » - de Al & & B+ 5% o bldov 7 ST 5 2
KEP T Fapiudd a L4554 P m{ﬂz—?q‘—'gﬁ A REEN TF o

RARMATE ¢ AR MY Bl & AR 0 ¢ TR B FEAH
gcvuadnmdﬂz;Aﬁvﬁlﬂ [16] -

3*/

—_—

Partitioning

B P AR K EMTOR A R A Al A PR £ o ¥ L
FHA ST BH . T AL UNT BHL PG AHE ST BHASEHE
* PE'Bf P LR RN - TARR AP U etk BB ForediE— L
= -kmeansa

2. Hierarchical

BT LA B T HLG A B LI e 58 e B A SRR 2 (agglomerative)
% d T Lt (bottom up) % A £7iZ (divisive) & & + LT (top down) °

3. Density-based

-10 -



TR A s BB R B T - PP E ARiT % & (neighborhood) £ = — ¥R o
4. Grid-Based

BTG R H3F 5 4 (Grid Cell)ehfs + f # 3 Bw & % (Grid-based
clustering algorithms) » # & — B3 p 3§ 7 VBT T Fla < §ayp b

5. Model-Based

R AR R o T4 b £ BB Y 0 A R B B 2 ¢ statistical
approach ~ neural network approach °

FlR AT ARABEOHE AL D R BRE R LB R Rl
BT ’E_#\’E,%ﬁwsﬁsmm AR P LFEPEEF S BT REANZRERAFTL D

A FAE o

2.6.1 Kk-means 4 ¥ /§ ¥

k-means £.d MacQueen(1967)[20]#74% 1\ e s B2 » dp - F A Fehn £
¢y~ AEBP kB(k<n) k-menas § #-F %'A\iis\klﬁkiiﬁﬁ Hhd ZFATE

SRS 0 A E P PG AP 0 (similar) 0 @ F R B € 5 4p £ {2 F (dissimilar) -
k-means P gL 83Uk ~ ff H poon o e BEAE B PIHF E R E[16] -

Algorithm: k-means. The k-means algorithm for partitioning based on the mean value of
the object in cluster.

Input: The number clusters k and a database containing n objects.
Output: A set of k clusters that minimizes the squared-error criterion.
Method:

(1) arbitrarily choose k objects as the initial cluster centers;

(2) repeat

(3) (re) assign each objects to the cluster to which the object is the most similar, based

on the mean value of the objects in the cluster;

(4) update the cluster means, i.e., calculate the mean value of the object for each

clusters;

(5) until no change;

B 2.1 k-means » # ;& & ;2 [Anderberg, 1973]
2.6.2 k-medoids 4 # ¥ & ;2

¢ Kaufman 27 Rousseeuw [10]#74 ! » 4p #&>" k-means > k-medoids #& 7 % X |33
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Algorithm: k-medoids. The k-medoids algorithm for partitioning based on the medoids or

central object.
Input: The number clusters k and a database containing n objects.

Output: A set of k clusters that minimizes the sum of the dissimilarities of all objects to

their nearest medoid.
Method:
(1) arbitrarily choose k objects as the initial medoids.
(2) repeat
(3) assign each remaining object to the cluster with the nearest medoids;

(4) randomly select a nonmedoid object, o

random

(5) compute the total cost, S, of swapping o, with o

random °

(6) ifS<Othenswap o, with o to form the new set of k medoids;

random

(7) until no change;

B 2.2 k-medoids » # % & ;2 [Kaufmam & Rousseeuw. 1990]

2.7 ).

BEFR S 3 mﬁ%ﬁ"“:}i*rﬁg%*ﬁwﬁiﬁiﬁa, B G AT R o Tt he

i

¢ 3= Reposition ~ D1vers1on DDR - DFR % » A pFfF ﬁq?,{ux B ¢ 32 DF ~ WF ~ DW %
%’fﬁ}%? R ﬁ'rﬁ\ux o JX_P auiﬁ Fx m}* i@ﬁ.ﬁ “\,g ﬁ\“x 3 £ F‘ A ‘«L}i’:}&"’ T 4 qu
3 ﬂim; % B 18E % § (2008)[26]4 DW 24 & A # F‘ ER IR 3 - ST
HhEg T E PR BT o i B i RIS F E R B AT v it g
SR04 T g B s A - TR B B ¥ 7 B A
g o

é'ij‘ijjj H-at ‘é—,%'i = m(2008)[26]’”T4’:’£ VS AR A e ﬁ\ux I i S e ¥ gk R

A EE SRS T R b FTNE 2 é,’_d_ AANEFE RIE  ANEFER
F"*]‘lﬁbﬁz}izclr+x~7 ¥ u“'r’[afm WP gkt FIRR
5

AT RWEEF R B Y AT Fﬁmﬁx.ff} piET

2, %

B8 AT R 2 AT
¢

o

’
AR AT & e
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O I 4 Fl& » w14 ° BT E OF Ko petimi*
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o H o g% L & @i |
o PR IE % A kPR PR o .
,f: iN o s O PRF%-K
O % 7 (N T 0% 5P (< 60min)*
oMW AL
O % BBt « H 3k
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HiFP e fHcl L LRG| - A 3R F e FARKE] T2 s
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REE T30 FpF v PIEE > RN éa‘éﬁt BT oo R U E i p Rkt g o
B BE i F[26]1 & £ B a3Rip 4ok 301 ¢ ¥5L9057 o

AR R SRS S RFREEA IR A R REFRERET AR
*F E RS g Beg A mb{\jmf;\ @ R L B IR AR T A LA IR

- AP W e 'T'*«J«"" A & PR M4 7% (Assignment)
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A ARSI O W E BB IR AT A L B R L T AT R
(Dynamic Nearest Neighbor)en= % o ¥ 382 R IRIFZAE L F Ffe » P w2 ole y AR
PROREEEFTEEF  EHEFFRPEITE L T - BIRBRZAEE > &P H I ATERMAY AL
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LEREMEREIT BRI ALA T S FZL T DAL A R ﬁx fe eri@ i3 B A T ik > 5V e
TR EREE T R BME A RN B e TR S ) F BT AT BRI B e
o TRA4A L G ANAET KRB ApEHM BB B A o F AT RO ER

AEFHRPEBRG > ARG REBNRDER AR > B EFLE o

o ° LO IR 5
@ ABIEIFNT Fgk
° O & HIRFFehF Fgk
—> B g PRI PR T
—-=- IR U OPRIR R SRR T
° 4 2 . : @ﬁ.ﬁ z FR{Z;%;\;&&%XE‘_

B3.2 P AIGIAER R tp H B R E

-14 -



3.2 A A FHERR

“TFEAR R ORISR 0 RB o FIRIER D WML W LI W e
BATREZBEIRTY » F X F VIRIMEE R AP R AR EEEF AL HE A Ao H
Wl g WY A MR GERARGI N T LR g R R

BB 3.2 T R A A E KR T R AcE 3.3 AT

(1358 7 pRarg 10 5 K2 DRALRERR 2 JRIE o

[2IB1[4][5]% @ b prar = p 5 eng &0 RIS G P % boifend 8k o

[6 Rz 7 chg fgen|w st o

[7]% & #14 marcnpes -

I AN 13

DA AARPRIRENE fogk
Do ARPRFR DT REE
DR AR RS
DAERR T IRIF R 2 T
DIEAAR L OPRARR A T

3.3 HTLAFRE

PIARIRGER FCERR R RO ER FRBELP DAL BB A
JRAZELD 5 BT R R » BRET IR L » P AP o =% BF o



FRE3.2F AT R FEA For P 4B 3.4 H5or
[T)gas g 2 uimang £1,20 F 43,4 25 -

HI

AR A WIRIE3, 408 0 FRS5,6,7 IR o
(3]s A & LRI PTG £ 7 -

[6]% = #r4 mircnpes -

oI NE

@ | AAPRIEE fBk

O .8 BN gk
—p & EHR LIS ) Yl
--- LR R TR R S R D
.......... DR L PRAR R A LT

Bl3.4 FETA®REELHSEH

3.4 FHHRAFRR

A RIAFET LRI FoMAE ’ﬁur”‘ IR 6 AHHEE R FEGFLER
ek i *ﬁ,'; ,& REEpE o PR w e D apE £ 8L k-medoids A FF 0 £ 1P W ek
HiaL A LA RBEERB(LE /,,\i;mt’ = B2 Voronoi B]7) 0 34 B)» * ® p %
- RN

[fati- s 3| FRzZ- BAePRA%s » AR E A PF ) UEPT B RE A R b Y
Jend BB e BT OkE F PIE A HER FaiE g@ﬁﬁﬁn@@aao

™ B

M T TR TA F R (T2 0E fija R R

() =FFHRE D S M
7~ 9'[3 'ﬂ;%‘/

452

5 B ik R R g AR A UL 15305

_l\
&

o

-16 -



() SHEMBRTIE:Y 28 Wirs mEHE 38 FrBERE 49345 10 -
20 ~ 30 ~ 40 A 4Bz i

ZPRE 3.2 AL E R B R A Teor AP 4o 3.5
.i FIBRE A EH T2 Bp e omg REE1,2,3,4 4% o

Tt A kA R

iR A BRI E KRB 1,2 > § RELS5 6 IR o
SRR A WIRIEA B OP T BT fogk o
PIEERTAFR T2 5 EpF - P me DILT ¥ KRR L BLGAAS F o

[
She
—

EHEHI

AR DATELEREEF AL T (EFTF AR B L ERR
B Rfed o Bbo ) R AGEE )

BB 53R L ATA fe IR T B

=] [
o

i PRARERL AR o

-17 -



10

O P sk

® ¥ AMIRIFNG R

O i @ AIRGFNG Kgk
—> B E PRI DR T
- oo AR R T ORI S SR E
.......... : @i'z»ﬁ z FR%Z‘?ugkﬁVﬁéqji

3.5 RS2k

BRI Y R ARG R o et 2 R ke b 4 0 2
THES A RIKEEE RA d T EH PP R KERTT RRET
B i b Rt Rvk o A9 g B Nmiﬁai%T

|
4
.
\“J\
X
i S
|

R

=

NN NNXx =2 SIO0
I

IS

:f'liépﬁftiﬂ??ﬁ'?
iz-ﬁ 1€nii£:r’§“_ﬁa'p$]?§
s rERR R ERER

!

|
X

3.51 ¥ESA

AR FEA A R FRER R TS R g i o A R FRERATE R 2 S0
W] F R (T REALY T HOPRAER (AR R BT 30k (7 EERE o

WA RERE S F @R R F R 0 1 AR AT

D, =) D, O

T OPRIEE AR BT 50 FRER > B R A AT

-18 -



— Dt
D=— )
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